












































kind	 of	 “geometry	 calculators”	 and,	 as	 such,	 they	 add,	 to	 the	 above	 expressed	 concerns	 about	 dragging,	
those—already	well	known	but	not	yet	well	solved	in	mathematics	education—related	to	the	classroom	use	of	

















implemented	 in	their	personal,	say,	 tablet	or	phone?	Likewise,	will	 they	be	 interested	 in	finding	whether	the	
three	 heights	 of	 a	 triangle	 meet	 always	 at	 one	 point,	 if	 their	 pocket	 phone	 is	 able	 to	 guarantee,	 with	 a	
mathematical	algorithm,	that	they	do?		
The	 answer	 is	 unclear	 to	 us;	 for	 example,	 maybe	 the	 two	 contexts	 (arithmetic,	 geometry)	 cannot	 be	
considered	that	parallel.	Anyway	we	think	there	is	a	need	to	address	urgently	this	issue,	given	the	recent,	large	
expansion	of	GeoGebra	 in	 the	 classrooms	worldwide,	with	over	20	million	users	 already	 in	2013	 (Houghton,	
2014)	and	the	fact	that	ATP	features	have	just	been	included	in	the	most	recent,	version	5,	of	this	software	tool	
(see	Kovács,	2015a).			
The	 purpose	 of	 this	 communication	 is	 to	 contribute	 with	 a	 very	 small	 step	 forward	 to	 the	 better	
understanding	of	this	involved	issue.	Namely,	we	would	like	to	summarily	describe	how	ATP	is	implemented	in	
GeoGebra	 as	 a	 symbolic	 extension	 of	 the	 previous	 existing,	 numerically	 oriented,	Relation	 Tool	 (see	 Kovács,	








and	 other	 participants	 (see	 Botana	 &	 al.,	 2015).	 This	 work	 was	 built	 upon	 previous	 approaches	 and	
achievements	 of	 a	 large	 community	 of	 researches,	 involving	 different	 techniques	 from	 algebraic	 geometry,	






them,	 including**	perpendicularity,	parallelism,	equality	or	 incidence.	Finally,	 it	shows	a	message	box	with	the	
obtained	 information	 (yes/no	 the	 relation	 holds).	GeoGebra	 version	 5	 now	 displays	 an	 extra	 button	 in	 the	
message	box	with	the	caption	“More...”	which	results	in	some	symbolic	computations	when	pressed.	That	is,	by	
pressing	 the	 “More...”	 button,	 GeoGebra's	 ATP	 subsystem	 starts	 and	 selects	 (by	 some	 heuristics)	 an	
appropriate	prover	method	to	decide	if	the	numerically	obtained	property	is	indeed	absolutely	true	in	general.	
Current	 version	 of	 GeoGebra	 (5.0.152)	 is	 capable	 of	 choosing	 a)	 the	 Gröbner	 basis	 method,	 b)	 Wu's	
characteristic	method,	c)	the	area	method,	or	d)	Recio's	exact	check	method	as	the	underlying	ATP	technique.	






Hohenwarter	 &	 Kovács,	 2013).	 Newest	 improvements	 in	GeoGebra	 also	 provide	 the	 students	 with	 a	 tablet	
version	 (Fig.	 1a	 and	 1b).	 An	 early	 version	 of	 the	 prover	 subsystem	 for	 smartphones	 is	 shown	 in	 Fig.	 2.	 A	























Actually,	 it	 is	 more	 than	 necessary:	 	 it	 is	 urgently	 needed	 to	 address	 the	 new	 challenges	 posed	 by	 DGS	
programs	 with	 geometric	 ATP	 features,	 now	 freely	 available	 on	 multiple	 platforms	 to	 millions	 of	 students	
worldwide.		GeoGebra	is	a	good	example,	as	we	have	described	in	this	note.	
	
	
	
Fig.	1a	and	1b:	Chou's	Example	230	(Chou,	1987)	in	the	Android	tablet	version	of	GeoGebra:	Show	that	the	symmetric	(S)	of	
the	orthocenter	(H)	of	a	triangle	(ABC)	with	respect	to	a	vertex	(A),	and	the	symmetric	(I)	of	that	vertex	with	respect	to	the	
midpoint	of	the	opposite	side	(A1),	are	collinear	with	the	circumcenter	(O)	of	the	triangle.	Note	that	the	Gröbner	basis	
method	gives	a	simpler	output	for	the	non-degeneracy	conditions	than	originally	reported	by	Chou.	
	
	
	
Fig.	2:	Investigating	Pappus'	hexagon	theorem	on	an	Android	phone.		
GeoGebra's	Prove[AreCollinear[G,H,I]]	and	ProveDetails[AreCollinear[G,H,I]]	commands	return	proof=true	and	
List1={true,	{“AreCollinear[A,B,C]”,	“AreCollinear[A,C,D]”}}	which	mean	that	the	theorem	is	true	if	both	the	triangles	ABC	
and	ACD	are	non-degenerate.	
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